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In the US, the wildland-urban interface (WUI) occupies 9% of the conterminous surface area and

contains nearly 39% of all housing units. A prime example of the serious modifications of the

interactions between environmental and socio-economic dynamics in the WUI is the sharp

increase in the likelihood of severe disturbances (such as wildfires and insect outbreaks) in large

portions of these areas. The central goal of this project is therefore to analyze the interactions

between environmental, social, and economic domains at multiple spatial scales, and to forecast

the effects of these interactions on patterns of dynamic changes and ecological resilience across

the WUI of the Colorado Front Range (COFR).

An overarching hypothesis provides the focus of the research: The increase in connectivity

between landscapes and people, reflecting the increased use of cultural services (exurbanization,

recreation) in the COFR WUI, along with increasing punctuated climate-driven disturbances,

such as fires and mountain pine beetle outbreaks, increases the connectivity of disturbances

among landscapes, leading to new stable states, less landscape heterogeneity, and potential

decreases in key ecosystem services. To address this hypothesis, three general objectives are

formulated: identify the mechanisms by which dynamics in ecological, social, and economic

domains interact at three spatial scales to affect internal controls and feedbacks; identify the

mechanisms by which ecological, social, and economic attributes contribute to maintenance or

loss of resilience in the study area; evaluate the implications of different environmental and

growth policies on resilience when threshold interactions among the three domains and spatial

scales are considered.

The research approach comprises five parts: (1) narratives used to define the boundaries of the

systems under study, their key components, important ecosystem drivers, and characteristics of

socio-economic structures; (2) a process-based simulation framework linking a spatially explicit

landscape model with a set of land-use/land-cover models and a model of housing growth and

modification; (3) an analysis of housing density and building/landscaping characteristics to

investigate land use within an environmental economic framework; (4) a hierarchical modeling

study of nonlinearities and analysis of resilience; and (5) synthesis and scenario planning to

collectively address the questions.

Intellectual merit: First, the approach integrates several elements of the rapidly expanding WUI

that have not been well developed. Second, by focusing directly on the relationship of WUI

resilience in the ecological, social, and economic domains at multiple scales, this project will

contribute to the development of general theories of these relationships in space and time. Third,

the proposed investigations provide the first test of the components of an integrated, processbased,

and theoretical framework for understanding WUI responses to changes in ecological,

social, and economic dynamics.

Broader impacts: First, the establishment of collaborative ties and partnerships will allow

interactions among a diverse set of science programs in the dissemination of data, tools, and

knowledge to a broad base of managers, planners, decision-makers, and industry groups.

Second, the project’s contribution to education will be implemented through a variety of

programs which are expected to have a strong impact on students of varied ages and levels, as

well as members of the general public.
